Ras guanine nucleotide releasing factor 1 (RasGrf1) enhancement of Trk receptor-mediated neurite outgrowth requires activation of both H-Ras and Rac.
We previously demonstrated that the guanine nucleotide exchange factor, RasGrf1, binds nerve growth factor (NGF)-activated TrkA and facilitates neurotrophin-induced neurite outgrowth in PC12 cells. RasGrf1 can activate both Ras and Rac, via intrinsic Cdc25 and DH domains, respectively, suggesting that the activation of both could contribute to this process. Previous studies have assayed constitutive neurite outgrowth following RasGrf1 over-expression in PC12 cells, in either the absence or presence of ectopic H-Ras, and have suggested an essential role for either Ras or Rac depending on the presence of H-Ras over-expression. In contrast, in this study, we have addressed the mechanism of how RasGrf1 facilitates neurite outgrowth in response to the neurotrophins, NGF and BDNF. Using Ras/Rac activation assays and site-directed RasGrf1 mutants, we find that both Ras and Rac are essential to neurotrophin-induced neurite outgrowth. Moreover, we find that H-Ras over-expression rescues the loss of neurite outgrowth observed with a Rac minus mutant and that RasGrf1 differentially stimulates NGF-dependent activation of Rac or Ras, depending on cell type. Collectively, these studies clarify the mechanism of how RasGrf1 expression facilitates neurotrophin-induced neurite outgrowth. Moreover, they suggest that H-Ras over-expression should be used with caution to measure phenotypic responses.